Introduction
Dwarf spheroidal galaxies (dSph) are crucial objects for near-field cosmology. Their structure, chemical composition and kinematics pose important challenges to our understanding of galaxy formation (see, e.g., [1] for a recent review).
Recent searches for dwarf galaxies in the Sloan Digital Sky Survey data have more than doubled the number of known dSph satellite galaxies of the Milky Way (MW), and have revealed a population of ultra-faint galaxies, less luminous than any galaxy previously known [1] . In the last decade, twenty five new dwarf galaxy companions of the MW and M31 have been discovered. Within the first year of operation, the Dark Energy Survey (DES) has just found nine new dSph candidates [2, 3] . Survey completeness studies suggest that a few hundreds of these extremely faint MW satellites should be discovered in the near future.
Spectroscopic studies have revealed that the recently discovered dSphs are the faintest (the most extreme ultra-faint dwarfs have luminosities smaller than the average globular cluster L V ∼ 10 3 − 10 4 L ), most dark matter (DM) dominated, and most metal poor galaxies in the Universe (with mean stellar metallicity [Fe/H] ∼ −2).
dSph galaxies have been also recognized as optimal laboratories for indirect DM searches [4] . Due to their proximity, high DM content, and low level of astrophysical backgrounds, dSphs are widely considered to be among the most promising targets for detecting the diffuse electromagnetic radiation possibly induced by DM annihilations or decays. 
Observations and Data Analysis
The observations presented in this talk were performed during July/August 2011 with the six 22-m diameter ATCA antennae operating in the frequency range 1.1-3.1 GHz. The targets included three classical dSphs (CDS), Carina, Fornax, and Sculptor, and three ultra-faint dSphs (UDS), BootesII, Hercules and Segue2, for a total of 123 hours of observing time. The array configuration was formed by a core of five antennae with maximum baseline of about 200 m, and a sixth antenna
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Observed field
Observed field plus simulated dark matter Figure 2 : The observed Carina field (left) and how it would have looked like in presence of a bright DM signal (right). For the DM signal, we choose an example with DM particle mass of 100 GeV, annihilation into bb with a rate of σ a v = 10 −25 cm 3 s −1 , and DM density as derived from dynamical measurements (see PaperIII) with a Burkert spatial profile. We set the magnetic field to B 0 = 1 µG and neglect spatial diffusion of electrons and positrons.
located at about 4.5 km from the core. The data were reduced using the Miriad data reduction package [6] , following a standard calibration scheme. Details about the observing setup and data reduction are provided in [5] (Paper I).
In the imaging process, we produced two types of maps. 1 First, data were imaged in highresolution maps (where the short baselines of the core are down-weighted) which can probe scales from few arcsec to few tens of arcsec, with rms noise of 30-40 µJy. In the second set of maps, we apply a Gaussian taper of 15 arcseconds (which down-weighs long baselines involving the sixth antennae) to the data before Fourier inversion. The synthesized beam of these maps becomes about 1 arcmin, and the largest scale which can be well imaged is around 15 arcmin. Because of confusion limitation, the rms noise raises up to 0.1-0.15 mJy. The main properties of the maps are summarized in Table 1 of [7] (Paper II). An example is reported in Fig. 1 .
The tapered maps have a better sensitivity for testing the presence of a truly diffuse emission on scales above few arcmin, because of their larger beam. For these maps, point sources (i.e., discrete sources in the high resolution maps) are a "background" that can be subtracted. The discrete sources are mostly AGNs, as discussed in Paper I, where we constructed a catalogue. We perform the subtraction of sources before Fourier inversion (namely, in the visibility plane) with the CLEAN component of the corresponding high-resolution map used as the input source model. This procedure is described in Sec. 3.1.1 of Paper II, and allows to bring the rms of the tapered map down by a factor of few (see Fig. 5 of Paper II). To understand the impact of different imaging/subtraction methods on the intensity bounds, see also 
GeV dE E n e (E, r).
For n e , a power law energy spectrum with p f in = 3 and a Gaussian spatial profile are assumed. The upper lines show the corresponding X-ray bounds for the Carina and Fornax dSphs obtained following [8] . Circles show the expected CR density from the dSph SFR reported in Paper II. Plots are taken from [7] .
Discussion
In Fig. 3a , we show the radial distribution of the observed surface brightness (in the example of Fornax). The points are the average of the emission in spherical annuli of width of 1 arcmin, as a function of the distance from the dSph center. Blue squares include sources and the emission is not compatible with a null signal. Red circles show the case with sources subtracted in the visibility plane. In some cases, they show an evidence of emission. However, the pattern is always similar to the case including sources, although with a much lower amplitude. This suggests that it is not a truly extended emission but rather a residuals of subtraction. This interpretation is supported also by the fact that after masking the region occupied by sources in the original map, we found that the curves do not show statistically significant deviations from the zero level. Orange triangles show instead the case with sources subtracted both in the visibility and image planes. They are always compatible with a null signal. Therefore, we do not obtain any significant evidence of a diffuse (above arcmin scale) emission in the dSph fields. Fig. 2 shows an example of the observed fields (left) and how it would have looked like in presence of a bright DM diffuse signal (right). The simulated map is obtained by Fourier transforming the theoretical DM and adding the outcome to the actual data in the visibility plane.
We now discuss the impact of our non-detection on dSph properties. In Fig. 3b , we present constraints for the spatially averaged equilibrium distribution U el of cosmic-ray (CR) electrons and positrons in the dSph. The bounds are compared to estimates derived from late-time star formation (SF) in dSph reported in Paper II. Assuming these estimates are realistic, we need a few
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In Fig. 4 , we show bounds on the WIMP annihilation/decay rate as a function of the mass for leptonic (left) and hadronic (right, red curves) final states of annihilation/decay, derived in [9] (Paper III). They are comparable to the best limits obtained with gamma-ray observations and are much more constraining than what obtained in the X-ray band or with previous radio observations. In Paper II and III, we described the associated uncertainties, which are mostly given by the shape of the DM profile and the dSph magnetic properties, defining optimistic (OPT), average (AVE) and pessimistic (PES) scenarios. Since dSphs are poorly known systems, large uncertainties are present in the predicted signal. On the other hand, the SKA and its precursor will be able to progressively probe a signal from WIMP scenarios with "thermal" annihilation rate and masses up to few TeV, irrespective of astrophysical assumptions, as shown in Fig. 4 (blue curves, see also [12] ).
With this pilot project, we demonstrated that radio interferometric observations are a suitable strategy to search for a WIMP-induced diffuse emission in dSphs. The dramatic advancements of radio telescopes we will witness in the forthcoming years offer the possibility to close in on the WIMP parameter space. , and PES (black) described in Paper III. We show also the bounds from the analysis of dSphs in Refs. [10] (light-green) and [11] (dark-green) at gamma-ray frequencies, and in Ref. [8] (orange, AVE scenario) in the X-ray band, for the τ + − τ − finale state. Right panel: Prospects of detection for WIMPs annihilating into b −b in the AVE and PES scenarios. See Paper III for details about models and experimental configurations. Plots are taken from [9] .
